).
MeV/amu for light heavy ions and up to 16 MeV/amu for uranium, with energy resolution of 4 x 10O4 (AE/E). The proposed cyclotron is a 4-hill, room temperature, isochronous machine, with radius R=240 cm. Beams from the present tandem facility will be bunched and injected into the cyclotron, where they will be stripped and accelerated. The layout of the proposed facility is shown in Fig. 1 Characteristics of some typical beams are given in Table 1 . The stripper moves radially over a total distance of 27 cm and 50 azimuthally (see Fig. 2 ).
Bunch ing
Bunching of the beam must to produce beam pulses corresponding to ±10 of RF phase (ft = 0.3-0.5 nsec).
This will result in a pulse length contribution to energy resolution of 1.5 x 10O4 for the extracted beam, while yielding a negligible contribution to radial smearing of orbits at the extraction radius.
Bunching occurs in two stages. Primary bunching will take place after the beam leaves the tandem source and will produce pulses 1-2 nsec in length at the output of the tandem. Further bunching takes place at the rebuncher, midway between the tandem and the cyclotron, producing bunches of the required length at the stripper in the cyclotron.
A separated function two-harmonic buncher will be employed as primary buncher. These bunchers have been described in detail by Milner3 and have been shown to bunch as much as 70 percent of the DC beam.
In order to minimize the growth of longitudinal phase space due to energy straggling at the tandem stripper, the time focus will be located at the stripper. Most of the time spread at the rebuncher occurs due to the energy straggling arising from the gas stripper in the tandem terminal. This energy straggling has been estimated based on the measurements of Schmidt-B8cking and Hornung4. The rebuncher is a tuned cavity with impressed potential raTes of up to 32 kV/nsec ( Finally, at two places in the injection system, the rebuncher and the cyclotron stripper, the transverse and longitudinal phase space must be decoupled.
Otherwise, adjustments to the rebuncher would degrade the focussing, and vice versa.
The injection optics consists of four distinct sections ( Fig. 1) : energy analysis (S2-Q7), phase analysis (Q8-910), dispersion matching (Q11-Q13), and matching lens (Q14). The first two sections are independent of the beam injected. The third section compensates for path length differences witnin the cyclotron and the matching lens compensates for the focussing properties of the cyclotron. The injection system begins at the tandem oDject sl its, S2.
Use of a bending magnet always results in a coupling of the longitudinal (E-t) and transverse (x-G) planes of the beam phase space, i.e., R16,R26,R51,R52 / 0, where R is the transport matrix and the indices 1,.. .,6 stand for x,9,y,0,g,k (TRANSPORT notation '10 
